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Abstract of JP2000315990 

PROBLEM TO BE SOLVED: To quickly and accurately 
detect a null symbol even under any circumstance in 
the case of utilizing a broadcast signal including the 
null symbol. SOLUTION: A digital audio broadcast 
(DAB) broadcast signal is received and selected and 
the broadcast signal that is received and selected is 
orthogonally demodulated. An I component delay 
circuit 51 and a Q component delay circuit 52 delay 
signals I, Q obtained through orthogonal demodulation 
by a valid symbol to generate delay signals Id, Qd, and 
the correlation among the delay signals Id, Qd and the 
signals I, Q that are not delayed is taken. A peak 
discrimination circuit 56 discriminates a peak level of 
this correlation and a level pattern discrimination circuit 
62 detects a pattern of a level of the peak value. When 
a peak value with a lower level is included, a time 
interval discrimination circuit 63 calculates a length of a 
period of a null symbol and discriminates whether or 
not the length of the null symbol period is the same as 
the length of the null symbol period of the received and 
selected DAB broadcast signal to detect the position of 
the null symbol. 
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JHBiateoWC, DABtf>fti8»9fc s ififcHrj&s' 

(mmis>X>UCD®B ) cOfiSP 1 . P 2 , P 3 . - 

[0054] o^d, &£tii'y#)i'<7)t&mz&^x 

t %h eox\ mmz/yMi'&mfrtiMffltzto^x <i. 
m,i'yx>\><7$m<r)%:ZX'foh i m&ztiz. mmm 

[00 5 5] DAB<7>»3afl»fc. 1 

msxh-ox. ? insyXMmtcis^xte. 03 Bt 

)V>-yi^)Vcoimm^.tbhi. : )izLXh, DV-svif- 
/KOJffllBUclJ. WaLfcJ: 3 fc, r-? fc LTgi*-f 5 

[0056] Ltzt^x. T&misvxivi&mtiim 
iz&^xa. lmm^y^n ( lmtjo mzmmmv 
®m^%m t°- ? s l . 5 ;u ^ > 

fflK&S. H3BK*ti3K. 

1 mmt &£t>ittiimb % 0 . nneoiHpp&a 



■riJMiakttiWriCkK**. 
[00 57] ifc, D A BiO^ifi-f C0*g-Wi. 3** 

isy#tV£<Oi>&+m&m.%<%h£llzZtlX^ 
[00 58] ^LT, C(^at<0»JBt:tiV^tt. J21T 

[00 59] o4 9. ^«EK5 5J±. ffiMtt I a, 

|fiMttS= I a* +Qa* ^2»««$:ffoT. 

I a.cr>2mbfm¥2)Qa<r>2mbcD*i$:%tb&Zbl,Z 
=t0> («*^h^> «9tt»ttS£*UiU 

t- ^ Wg|0» 5 6 (Cfit^t^ . 

[0060] t-;fl)iW56li Ml3l«^§tT-^ 

ffic^c^V^$-e-^WJ|Hl»5 6fcS"f £ 

%ts. Z<Vb$. Mtli. VMV&ZtiM&imsb. 

mtzizmztitimms t *jt«sr*-&i»fc= , mmm 

[0061] e-?fflfflW0K5 6li. ^ffiS 
tr-^HSBIttaiigil5 7li. 

[006 2] -eu-c. e-^ji-^»iiiiS6 0{i. ^ 

-?flS«0&5 6£#8§ft-CV>6ie*f<IS (t-^ 
ffl) l:9«yf-r*. H«H=. ^ «Ma— B*»»E1» 6 
1(±, i'yX>l>t}'}y3>5 8frt><D?4 sy^ft^cjE 

b-c. h*-^B#s«tajniB5 7{c«^3fit^«,i^aflr 

[0 063] ii-C, v-y*V^^>-^5 8«, DAB 

(Dtimmnn 1 y>^;i^t 1 ? o ••/ ^co^ s yvm 
y?i±, mm . 1. sx/S-^co^o-y^x'^^yh 

£ot,zZtit:i>0)X-*)l. 

[0064] Lfc^t. iO«ltW»»<0«flWi. 
M^LfeioC. ^£-Kl^DABOiS[iSfi#2rgffr 
St<0T'S)4<0T, y.-tOt'tf 5 8<£. lmtffl 
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^yh^m^m\ 9 6m®x'i®i-z];5i l zzti& 
tot-**. 

coo6 5] ztiizx*). ^-^m-^mmsoiz 

6 1 1 4 0 . t-^ft-H^»»0»6 0 tCj: 0 5 f-3 

s. 

[0066] v-?m-mmm60it. t 

- ? TO 0S8 5 6 A> hWz e - ? ffl £ W - y w 
8iJ0K6 2(tffi*&-tS. ifc. tr-?B*[g-B#fc#|lli& 
6 114. tf-?B*HWWilsl»5 7A»S>#Jte-:?l$IS$- 

mraianmsaiaiK e 3 tc^t-s . 

[0 0 6 7] h-?<I-B#ft«[II8&6 0, If-? 
*U 7 yf-Uv:1f¥8$-K;^^-yTOIl]K6 2. 
■«>4oft:$ii&. 

[0068] K/P^C^-y!pBiJ|l|»6 2 J4, n ( n 
(4. 21Xhosm) ffloh-^<i^^-ri>c:t* { t-§ 
5 4 5 IzZtitzhWX'h 9 . BtmPSTOHlS§6 3 

tWM, Cl<^flffe<7)ff#gft:iHvC, IrtOW-v 

wwme 2<4. 3o(0f-j?«^^i-i,. > it* { f# 
ssm smt h z t & t <r>x-h h . 

[00 69 3 -5-LT. L"^/V-yflWDB6 2(4. 
*. o*9, H3£JHwciraU:J:5fc:. iMIivytf 

/i^asw- 4 jwh ttj {4 . ffiminwF^ t- 
^7/i^^>-^;K7)^ra^^{c(4. ffinaamrea 

[0070] Z<Dtztb. vowi?-ymms&6 2\Z 

^«W«*>4fcftH. Z)V\sVit)V%*) tWMZtVtzi&S 

KJ4. ^HBiaHPPlgfliaK6 3fc:*JV^, #tr-?ffla<o 

[007 1] *LT. B#SISIRSW»i|Iil86 3t4. */t^ 
>'#/i'*'*Ok#ii9ii*fcr-^fflia<oftS*<. dab 



t-ktstt^frzmwhz t #x- & & . 

[0 07 2] l^l^-yfij»86 2fcit/ 
B#|S]iaiM«6 3*»i$><0¥«Mt«*^flWW4, 
«BiJ0B64KflttM-*J:at:S<i"CV^. *tT, W 
aiLTtJ: a ft:. f^fSHWJUIB 6 3 ft: 4 9 , 
#MmW&to&&K*^ jr^JgiJHlfg6 4ii. K 

e-?ffi*v>. Z<7)V—7m<r)&%?-1 5^/, £>£^ 
{4. ^iaWPBIia»6 3*»<bWfl!«-CA6e-^l«B 
SrifftrS^vC. SI^7b~A<7)a^ig^D-*/^^ 
A£-j<i6. S^7W- J>otiNmp>9<i $y?T\ 
£n-#/P : MA£D-#^:Mi^y:J'5 9ft:flt& 

[0 07 3 3 xi-i3iV94 M.$*7y?59ii s 

m^<n&7U-J*<vz)Vi'y#)V<n9fflii>t>'' 0 

SS&6 4(4. ZiW>y#>Vcr)ftm<7)?4 S>/T. i«) 
H«fec7)je®<7) 3 y f d -/WB lift:. 7 ^ ^ ytf/wm 

m^&mmt&zttfX'ZhXoizztiT^h. 

[00743 z<r>i.ohz, z<r>m.ffi.<mm.<r)P>-FC®5 

(4. z>iisyXi\s<iLwmmtixmmGi-hi> 

cor* 9. -coat>< U^/^-yfJSM62. IS 
ffliaiffMJMEItt 6 3. 7 ytfntwm 6 4 ft: 4 9 

OHMcOBKsftifc^T(4. f^yW0aft:J:9. SftiM 

-^OSBSteUttB-f * i t * { T'^ S 4 3 fcSftT^i . 
[0 07 5 3 &ft:» H4<07n-f-v-hS-#BSL^r* 5 
U^^^->TOI1IS56 2. B#SiailWS11I]SS6 
3 . */^y*VWJ0&§6 4ft:i 9tf^>fiS7/u^y 
Xiwm&W&lz^XWPftth . - W04 ftr^f-^/U 

«Bo3Mwifc: j: 9 d a ^immm^mmth 4 

[00763 -eLT. W<^-?-yfJS«0S&6 2<4. 

$^^S*^fJBtL Ut'v7-S20 1) . m&Zti 
X^£\^tm\Ltzt*\Z&XTv7S20\frh<m 

t- ^ ffl* s tti& zttfz t mm i fz t * W4. ^ 

yi/A-^-yTOEIIiS6 2J4. L^t-^ffl5rt#ft 
T. U^W^^-vWSO0»6 2*^-fSi§*nffl 
mmi, 3fll) cOf-^fflOU-^JritefL (Xf7 
7-S 2 0 2 ) . 1 •OtzWVKMf<&\\\Z-7®.tfhhfr 
fSfrZWR-th (Xf'//S20 3) . 



[0077] v7S 2 0 30fWfJSatC*J^T . V 

SS6 2te, &ftlX\->hr\®W-7mcOo-t>, 
^tr-:?<I£M£L Ux-y 7*207) . Xf'/7S2 
Oli^ (^jafflSr & *) mt X o iz? 4 . 
[0 0 7 8] &tz. XT-v?S20 3<7m®®.mzii^ 
X. K;^^-yWSW6 2t:J:'). lofc'ltK 

fc*£fcli. lffliaRMIslft6 3l;L #tf-^ffltc« 

JfrT 4 & f - ? b$ lawc-fr* v vc s * ^ x v #/i^*£ i ti 
hwmx-bhv—rmt v-tmmntmmtaim* 
mnth (xf7rs204) . 

[00 7 9] *LT, «lfflW6 3lt »tiJL 

£«/rt4 Uf77S205).oi») > xfrisyx 
A>£4sttM8X'3btUf. 123 BZm^Xm&Ltii. o 
iz. V—7ffiS(r>mnt. ;/Py>^(0l»I? 
t. iHflv-y*^ (03B(;:;Btvai7n •/:? 1 ) WJH 

y stokwug-r 4 wmx'fo 4 t>\ n h an^sa n j- 
[0080] H3B*ffl^-cira UtJ:3fc, t* 

jousts-* £ifci$ l , -a-*-* vsiptmri-h <t a 

[008 1] ZlX. Xf77S2 0 5<0MBf»Uc*$ 

4*- Y<r)Z)Vi/>X)i>Z-£tsW&<n$m<r>&Z iz IT 
te^&^£«f£*uti§£«±. U^/U^-yWSI 
Hfft6 2ii> «»LT04n»?)e-^flOd%, -# 
S^fc*-? L (.Xf--y7*2 07) . Af^T-S 

2 o i *^<oM?i$-M!»3jg-r«t o k-t 4. 

[0082] ttz. XT"/7S2 0 5<omii9miZt5^ 

x. &&itt-?me>#m%?>&ztf. um-ti 

4 * k ■maiffi¥>]SqilIK6 3 J: DflBf $nfc«^tc 
ti. 7;H«iI[g»6 4tts u^^9-ymm^6 2 

•arifoflHwcafr^v^r . d a B^^fE-to? 

-tyh"t4 (X-f y7*S20 6) . 
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[0083] ^WCJ:'), a-*n\,94AMy959 
it. Jf /mM0B6 4 *^tf>o-;Ir/P:M 
I 6ik(Cj:"5. U*?M*SJ:-3fc:;Ml. £ftJSI*. o 

<r)9mx'ittz n 0 "t-x^-h-rsiotsns. 

[0 084] t&aiUrJdtc, ^/PfiJS0[118S6 

y h o — )Vr& 1 1 fcflHfr* 4 d i: 4 J; 0 Hz ZtiX 
V*»S. 3yhD-yl^fSl 1ML jEBfcSffltt 

VC X O 1 3 5r0J©-fS ; t ItZi. Oifi3«36*OiE«C«"E 

i [0085] ^OJ: 5 tc. iODHJttfMBmC-B^Ttt. 

WteTiSfJWmtz* Vtk&tl mzLX^h<r)X\ 
^WM^mv-OV^mmzM^W^ixf \ 7i-» 

: t u-c t, . mmfriiEmz vxiw&m: 
tkft-thzt&x-Zh. 

[0086] ttz. mmitiXoiz. zn^ytfti-xh 

^-5 THS'Ji-4 Z t tfZ^i 0 Z b tfX'Z 4 . 
[0087] -?4*h f+Sf(c c fc 1 5*y)^^4if^>'y^ 

' ^-(c^ ;w y tfWMmngZ iz %Xte£ 4 iWfl 
: Brt4J:*3KLT^SOT. jr/i^^y^/woKttaitfll 
' HtKih-f4Ct* { t'l'4J:9(cL-CV^4. 

[00 88] ^rfc. fjJS<?^{Sfi0JB!||CJ3V^Ji. Sft 

jM^L^DABcr.^d-tt. zcotmm^»>y 
mzbizSL*). %mis>#)wmmz&^x&®¥%> 

: S:fflV^V^«t3fc-t4<Ii:tT'#4. 

[0 08 9 3 o^O. H3A«rfflv%*CWaLfcJ:3K. 
^vy^;^m^a5^«B(SID KcolS^i: , Ha' 
yF<7)]fllHWti«tOfflraffl2:*^3t^(t'Ci>. ^-OKB 

ra^fflia<i«i:is<^4. * lt, fflngii* { ©<^4if m 

it. ms B * JBv^TfraLfc i o iz. gfi^y,t:;P* { M 
4 Wffi b ZiVi/yXiVZ^tsMSlb X'itmi . I 
fc^r. iSfixy^^TOi: . j;wj/y#/K^«IB 

[ bxit. ttmm?>wi<%&mt>mozbz®&th£ 
i ^ iz-rms: ^ ;i-v-y ^Sr^ai'r 4 c t § 4 . 

1 [ 0 0 9 0 ] * LT , IrUtf, U^cOSV^ffl^ffl*^ 



[ o o 9 1 ] 4ft. fra^iiw>jg»icijvvc<i, e- 
fc*«**wnu . st/usyrtos&ttt Lfctww Lft 

s^K^frgfrMMfr** J: 5 Lft. L*» t . 

[0092] mm. v—?mnww-y£&3\* 

5r*t£-fl>J:3KLTi>cU\ 4ft. ■MWfl*Jlc»")-& 
[ 0 0 9 3 ] o4 9 , e-?ffi«9*£<ojaJB*>SMfc. & 

ix . e-^ffflg<^israHt t #*ws £ tick o , 
fl&i Lft J: 3 fc . rf0l^K*aj£W3&:|*jk 

[00 94] 4ft. ffi^fc#tlPP%7>K--?«£l8<r* 

->cD\,^tii)^jj<?>ffimizm^x . zivisyxiw) 

[ 0 0 9 5 ] 4ft . ift>*^fSO^ffi<7)§fI«ili. 
H 1 <0D A B^ftiSfl|^*5E»r4*&k LTRW Lft 
SffiSB*rifc&DABtf>ftaMi#li. *-M(cR 
l>l<7mi&<, *-K2. *-F3*:kV)#*75*- 

[0096] 4ft. DAB?)dt>. *- h* 1 OiS3*fi# 
HLfcttiiMM-fclBt'C. S«*fc>ttffl## 

mx\ %m%mti dab ^i*ft^^t- f * w 9 
8U*.«t3icu s<tss-tSDAB<o»a*ii^*- 

FUSfC. ^/l^ytf/^ftB^frtl..}: 3fc^ I 
Zt#X°Z&. 

[0 0 9 7] 4ft. i2I^Lit;^fi:J:S7;^ 

«t 6 J: 3 tc-TI) £ fc t L h bA,X'i h . 
[00 98] 4ft, £*>»9itt. DAB<0»5Sfi*(C*t 
LTWWgfflSftStOT'li&v^ mtti. OFDMSt 
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mwm^ti. #- my v commit & xo izzn 

H.Milf. ISDB (Integrated Se 
rvices Digital Broadcasti 

n g ) %tizz<7)%mmtz>zttfx'zz>. 

[0 09 9] 4ft. S3SS*KIH* 
ytftviiK tf-Y^yYklffli'yXfVtfr £>&9. if 

- Y<rmmtK wb : sy#>v<7)-~&ft<mni: n 
tx o ^tixmrntx o izztiz&mcommmm 
mmtzmsizzcnmim^ z. t *<rt» * . 

[0 1003 

■*-*J:3tcl/Ot**>T, 7i-i x'y^iUb&k. 3 

^y^co&m^mtb-ti z t tfx-Z h . Lft^'oT. 

[0101] 4ft. fy^rt^SlfciJ: 

ffiffi^^ai-t sot. r^-n^sfni^^k^ 
o. jf^^y-tr/K?)^aitaii^^t^^-&£k^<. 

S£k^*T'#l.. 
[l3tBOfB#<iriJiB^] 

[Hi] dco^cisSfHSo-IUfico^JISS-iKW 
&ft#><D:/n «y^0TJ>5. 
[02 3 Hl(c*Lfc5W»)AFC**llW*fc«> 

[03] 02C*LftAFCat:t>^Tff*>itSfflWe 
<rffl)Wk !> £ k fcov W S ft y>cO0t'J) 

s. 

[04] %)^yi^)V<nW^m^WMhtdh(r>yn 
-^-YX'hh. 

[05] DABO«tHifi*07U-^«l3t*»«-rSft 

tbcmx'hh. 

[06] DABo^ft^^^^y^iaB^ai 

5. 

[07] DABcO»jMffl^f>5;^>y#/WaS$-^tli 

t « ^o ri-u ywtw&!fflt!ia& mmt h ft^o 
mx-hh. 

l-7/ft. 2-7DyhxyKS. 3-A/D3aft 
«. 4-«KaOW». 5-AFC«(g»«|«aWM9P 

as) . 6-FFTgp (j««7-yia»ai) > 7-t'^ 

t'f3-K«. 8-MPEGT3-F&, 9 -D/A^ 
lagR. lO-ffi^SHP. 1 l-ayhn-zHB (DS 
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P) , 1 2-D/ASa»S % 1 3-VCXO <«EMff 
*&%im) . 5 l-I*^jBS0B. 5 2-Qj£#2 
SBK. 5 3-flHBB. 5 4-WPJM§UI. 5 5- 



4ktl*)V9^ 6 0-e-?a-*MtHflK 6 1-h" 
- ? B^fa— B#m^0SS . 6 2- u-^/^n*^- Mima 

Hk 6 3-manHfnfiaR. 6 4-* /hums 6 4 
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